Hypertension is a major public health problem that does not spare Sub-Saharan Africa and especially Benin. There is scarce data on the factors associated with this condition in areas of high population pressure in Benin. We investigated factors associated with hypertension in Atlantic region. We conducted a cross-sectional survey in Benin in the Atlantic region for people aged 18 and over. This was an analysis of data collected during the STEPS Chronic Disease Risk Factor Surveillance Survey during the last quarter of 2015. We estimated the overall prevalence of hypertension and determined associated factors using a logistic regression model including factors with a p-value less than 0.20 in the univariate analysis. The overall prevalence of hypertension was 33.2% [95% CI (29.8-36.7) ]. Age was associated with hypertension (global p-value ≤ 0.001). In addition, obesity and high salt intake were independently associated with hypertension AOR; 95%CI were 4. 89 (2.74 -8.73) and 1.54 (1.07 -2.21) , respectively. In the Atlantic region of Benin, factors associated with hypertension were age of at least 35 years, obesity and high salt consumption. Strategies that promote physical activity, reducing salt intake and fat could decrease the burden of the disease.
INTRODUCTION
Although hypertension is known to be a cardiovascular disease, it is also identified as a major risk factor for cardiovascular complications. Indeed, in 2008, the number of deaths worldwide from cardiovascular diseases was estimated at 17 million per year, or nearly a third of total mortality. Of these deaths, 9.4 million are attributable to *Corresponding author. E-mail: y_poline@yahoo.fr. Tel: +226 70 70 93 79.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License complications of hypertension (World Health Organization, 2011; Organisation Mondiale de la Santé, 2013) . Hypertension is responsible for at least 45% of deaths from heart disease and 51% of deaths from cerebral vascular accidents (Organisation Mondiale de la Santé 2013). In Africa, hypertension is a major and independent risk factor for heart failure, stroke and kidney failure (Organisation Mondiale de la Santé, 2013) . These conditions degrade the quality of life of patients and have significant health, psychosocial, and economic consequences for families and countries further degrading the already precarious living conditions of populations in developing countries (Organisation Mondiale de la Santé, 2013; Kayima et al., 2013) .
According to the Global Report on the State of the World's Noncommunicable Diseases in 2014, the global prevalence of hypertension (defined as systolic blood pressure ≥ 140 mmHg and / or diastolic blood pressure ≥ 90 mm Hg) was estimated at 22% among those aged 18 and over (Organisation mondiale de la santé, 2014). Overall, high-income countries have a lower prevalence of hypertension (35%) compared to that of other countries (40%) (Organisation Mondiale de la Santé, 2013). In India, a rural study found a prevalence of 14.1% in Delhi (Kishore et al., 2016) . In the African Region, the prevalence of hypertension in the general adult population (aged  25 years) is the highest (46%). The main modifiable risk factors for hypertension in Africa are smoking, excessive alcohol consumption, lack of physical activity, high salt intake, lack of fruits and vegetables intake and obesity (Organisation Mondiale de la Santé, 2013; van de Vijver et al., 2014) . In a study pooling data from Tanzania, South Africa, Uganda and Nigeria, Guwattude and al. in 2015 found a prevalence of 25.9% with disparities in subgroups (Guwatudde et al., 2015) . In Ethiopia, Kenya, and Uganda, other studies have found hypertension's prevalence of 27.9, 22.8 and 15%, respectively (Joshi et al., 2014; Abebe et al., 2015; Kayima et al., 2015) . Factors independently and commonly associated with hypertension are advanced age and overweight or near-constant obesity, high salt intake (Ofili et al., 2015) , urban area of residence, sex, age and education level (Okpechi et al., 2013) .
In West Africa, the prevalence of hypertension has been steadily increasing in mid-urban areas since the last decade and varies from one country to another with prevalence rates of 24.8% in Burkina Faso (Soubeiga et al., 2017), 43.6, 38.2 and 36.7% in Guinea, Nigeria, and Togo (Iwelunmor et al., 2014) , respectively, 27.5% in Senegal (Duboz et al., 2016) , and 44 and 31.4% in two Nigeria states (Okpechi et al., 2013; Ofili et al., 2015) . In Benin, the available data are mainly related to the 2008 STEPS survey which revealed that the standardized national prevalence of hypertension in adults aged 18 and over was 27.5 and 24.1% for Atlantic region (Ministère de la Santé du Benin, 2008).
In 2015, data collection for the second STEPS survey on common risk factors for NCDs in Benin was conducted. In the STEPS report, the prevalence of each major NCD risk factor was determined by age and sex. However, this classic report of the STEPS analysis did not make it possible to know specifically the factors associated with each NCD. To fight effectively against hypertension, it is useful to know the factors that are specifically associated with it. According to the last general census of population and housing (RGPH) of 2013, the most populated region of Benin is Atlantic with a demographic weight representing 14% at the national level, and with the highest intercensal growth rate of the country (5.03% between 2002 and 2012) compared to 3.52% for the whole country (Institut National de la Statistique et de l'Analyse Economique Benin, 2015) . For Atlantic region, two municipalities (Abomey-Calavi and Ouidah) represent large peripheral dormitory towns because of their proximity with Cotonou, Benin's economical capital city. With rapid population growth and urbanization, the prevalence of NCDs could increase if appropriate interventions are not carried out in this region. Then, this study helps identifying factors associated with hypertension especially in this region so that public health actions should be effectively implemented. We aim at estimate the prevalence of hypertension and identify the associated risk factors in Atlantic region of Benin in 2015.
MATERIALS AND METHODS

Study framework
The study took place in Atlantic region in Benin. Located in the south of the country, the region is divided into three health zones and eight municipalities. With an area of 3233 km 2 , Atlantic region has a total population estimated at 1481664 inhabitants in 2015, and a density of 458 inhabitants per square kilometer. The proportion of people aged 18 and over in the total population is estimated at 47% (Institut National de la Statistique et de l'Analyse Economique Benin, 2015) .
Study design and population
We carried out a cross-sectional study that ran from January 1st to June 30th, 2017. This was an analysis of data collected in Atlantic region during the STEPS survey that took place in Benin from October to December 2015. Our study population consisted of all subjects recorded in the database as resident of Atlantic region. Sampling was exhaustive and the study sample consisted of 717 participants aged from 18 to 69 years.
Sociodemographic and bioclinical information
Both sociodemographic and bioclinical were defined and collected according to WHO's STEPS guidelines. We collected sociodemographic data such as health district of residence, sex, education level, marital status, salt intake, fat consumption, physical activity, fruit and vegetables consumption, alcohol consumption and tobacco smoking. We also collected bioclinical data such as Blood pressure measurements (systolic and diastolic blood pressure (SBP and DBP)), weight (Kg), height (m), fasting blood glucose (high value defined as ≥1.26 g/L (≥7 mmol /L)), and total cholesterol (high when ≥2.50 g/l (6.5 mmol/L)).
Blood pressure measurement and hypertension definition
Blood pressure was measured thrice in each participant in sitting position after 5 min rest and we considered the blood pressure based on systolic and diastolic averages respectively. Hypertension was defined as participant with SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg and/or reported anti-hypertensive medications for raise blood pressure at the time of study (Whitworth, 2003 ; Ministère de la Santé du Benin, 2008; Organisation Mondiale de la Santé, 2013).
Statistical analyzes
The collection technique was a data extraction from the STEPS 2015 database. We identified the variables that were related to our study objectives and recorded them accordingly and we performed the analyzes on participants with complete data for our variables of interest. For the current analysis, we used Epi Info® 7 software (version 2.1.0, Centers for Disease Control and Prevention, Atlanta, United States) and Microsoft Excel® 2010. We computed proportions and prevalence ratios with their respective 95% confidence intervals for the description of the study population. Then, we performed a multivariate logistic regression model to identify factors associated with hypertension. For this purpose, we only included variables for which p-values for prevalence ratio (PR) were less than 0.20. All statistical associations were considered significant at a p-value <5%.
Ethical considerations
The study protocol has been validated by Health Sciences Department at Ouaga I Professor Joseph KI-ZERBO University. It has obtained approval of the authorities of the Ministry of Health of Benin through the National Program for the Control of Non-Communicable Diseases. The data analyzed in our study do not contain personal information of the respondents.
RESULTS
Prevalence of high blood pressure
For all respondents (n = 717), the median age was 35 years with an interquartile range of 28 to 46 years. Of these, 238 people had hypertension leading to a prevalence of 33.2% [95% confidence interval (29.84 -36.72)]. The prevalence of new hypertension cases was 27.1% whereas it was 6.14% among already confirmed cases. Prevalence of hypertension was 33.3% in urban areas. It was high in Abomey-Calavi-Sô-Ava (34.6%) and Houssou et al. 3 Ouidah-Kpomassè-Tori-Bossito health district (32.9%). The socio-demographic characteristics are presented in Table 1 . The prevalence of hypertension was higher (57.4%) in the 55 to 64 age group, among people with none education level (37.4%) and among married people (36.0%). 39 single persons (23.9%) had hypertension. Hypertension's prevalence is respectively 30.1, 31.8 and 38.8% related to limited, moderate and high physical activity respectively. Among those who reported alcohol consumption or smoking tobacco, the prevalence of hypertension was 34.1 (78/229) and 48.1% (13/27), respectively. It should be noted that hypertension prevalence increases with body mass index ranging from 27.6% for underweight to 68.9% for obesity.
Factors associated with high blood pressure
The prevalence ratio (PR) of hypertension by age ranges from 1.99 to 2.87 for all age groups of 35 years and above (Table 1) . Sex is not associated with hypertension. HTA was more prevalent among none education level than other groups (PR = 1.35 with 95% CI 1.09 to 1.69). The "Fon or related" ethnic group with a PR at 1.19 is not a factor associated with hypertension. With regard to marital status, married persons are globally hypertensive compared to single persons such as never married, divorced, widowed or separated (PR = 1.50 95%CI 1.12 to 2.02). The evaluation of behavioral factors showed a significant association of hypertension with high salt intake (PR = 1.24 with a p-value of 0.02). Other factors such as smoking, alcohol consumption, insufficient consumption of fruits and vegetables, insufficient physical activity are not significantly associated with hypertension. Prevalence ratios for living environment and health district of residence are not significantly associated with hypertension (p-value> 0.05). In terms of weight status, overweight and obesity increased the risk of having hypertension, but only the association with obesity is significant (PR= 2.38 with p-value <0.001). High blood glucose and high total cholesterol are significantly associated with hypertension.
Based on the multivariate logistic regression analysis (Table 2) , obesity is a factor associated with hypertension with an Adjusted Odds Ratio (AOR) (95% confidence interval) of 4.89 (2.74 -8.73). We also found a significant association between age in category with hypertension (global p-value=0.0000) and the association were stronger with increasing age (i) 35 to 44 years [AOR = 2.64; (95% CI, 1.63 -4.29)], (ii) 45 to 54 years [AOR = 3.05; (95% CI, 1.78 -5.26), iii) 55 to 64 years [AOR = 6.54; (95% CI, 3.40 -12.56), iv) 65 years and older [AOR = 4.80; (95% CI, 1.95 -11.84)]. High salt intake is also a significant factor associated with hypertension (AOR = 1.54 with 95% CI ranging from 1.07 to 2.21). 
DISCUSSION
Prevalence of hypertension
According to our results, the overall prevalence of hypertension in Atlantic region in Benin is 33.2%. It is higher than that observed in the same region in 2008 after the previous STEPS survey (24.07%) (Institut National de la Statistique et de l'Analyse Economique Benin, 2015) . The increase in the prevalence of HTA could be explained by significant demographic pressure in this region, dormitory area of the workers of Cotonou, with a rapid growth and increasing urbanization. Various difficulties, including those related to traffic, contributed to increase stress, the latter being known to promote the onset of hypertension. It is also higher than the rates observed in Cameroon and India (Midha et al., 2009; Pancha Mbouemboue et al., 2016) . This prevalence is comparable to that observed by Ofili and Adeloye in Nigeria (Adeloye and Basquill, 2014; Ofili et al., 2015) .
However, it is lower than that observed in other studies, particularly in South Africa 77% and in Nigeria 44% (Peltzer and Phaswana-Mafuya, 2013; Ofili et al., 2015) . The difference could be explained by age of persons included in those studies (35 to 74 years for Nigeria and more than 50 years for South Africa) and by the fact that these two countries are overpopulated and relatively highly industrialized compared to Benin.
Factors associated with hypertension
According to our results, in Atlantic region, age of 35 years and above, obesity and high salt intake are the three factors significantly associated with hypertension. This is comparable to the results obtained in previous studies (Houinato et al., 2012; Ogah et al., 2012; Ofili et al., 2015) . Previous studies have already established the role of advanced age as a risk factor for hypertension in many countries including Nigeria, South Africa and India (Midha et al., 2009; Houinato et al., 2012; Okpechi et al., 2013; Peltzer and Phaswana-Mafuya 2013; Pancha Mbouemboue et al., 2016) . As for obesity, its association with hypertension is also described in several studies in Africa and around the world (Midha et al., 2009; Peltzer and Phaswana-Mafuya, 2013; Kayima et al., 2015; Pancha Mbouemboue et al., 2016) . The growing obesity epidemic in sub-Saharan Africa has been largely attributed to increasing consumption of diets high in sugar and fats. Cultural perceptions that value heavier body weight as a sign of wellbeing and health cannot be underestimated.
High salt intake was also found as a risk factor for hypertension in a study in Nigeria (Ofili et al., 2015) . High salt intake in Atlantic region is likely due to the local diet in these communities as this region is a riverine area that is rich in fish, and the main method of preservation is salting and smoking.
High blood sugar and high cholesterol are known as risk factors for hypertension. The association was marginally significant (p=0.07) and try to explain it. We think this may probably explained by a lack of enough power
Limitations of the study
This study has some limitations: Firstly, as in many studies, our blood pressure levels were based on the average of two measurements during a single visit, which may have overestimated prevalence rates. Secondly, cross-sectional design did not allow us to exclude reverse causality as the main explanation of associations. Finally, geographical data were not collected by municipalities. It would have been interesting to estimate how municipalities with high demographic pressure and highspeed urbanization such as Abomey-Calavi and Ouidah account for in the prevalence of hypertension in the health district to which they belong.
Conclusion
In Benin especially Atlantic region, hypertension is a public health problem that affects at least one in three adults aged 18 to 69 years and this rate is increasing compared to the rate obtained in 2008. Age of 35 years and above, high salt intake and obesity are independent factors significantly associated with hypertension. Measures such as systematic yearly blood pressure control, promotion of physical activity, reducing salt and fat intake could help reducing the burden of the disease in Atlantic region communities.
